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Foreword 


Welcome to the realm of QRP, a place where less RF power is more fun for the 
operator! In general, QRP operators use equipment that weighs less, takes up less 
space, costs less and is less dependent on ac power than the typical ham station of 
50 W or more. In return, QRP enthusiasts get freedom—freedom to carry a 
complete station with accessories and antenna, in a briefcase. A typical QRP 
station is small enough to take along on vacatior in a car full of family, by air or 
backpacking. Your QRP station can operate from batteries for long periods when 
the power fails, or indefinitely from unusual power sources such as private 
hydroelectric, wind or solar power systems. 

Freedom is gratifying, but better still is the sense of accomplishment that comes 
from operating equipment you built yourself. You may best love the feeling when 
lhat first CQ from your home-built transmitter is answered—or the way a smile 
steals unto your lace when that 1-kW station gives your l-W transmitter a 599 
report. 

These qualities place QRP operation near the heart of Amateur Radio, and as a 
result QRP operation has always been a popular topic in League publications. In 
this book, we have assembled a balanced collection of QRP articles from 15 years 
of League publications for easy reference. While there are a few very simple 
projects suitable for beginners, you will also find challenging projects and pertinent 
articles about circuit design, component selection and adaptation A QRP buffet is 
before you—enjcyl 


Newington, Connecticut 
May 1990 


David Sumner, K1ZZ 
E>ecutive Vice President 
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Preface 

The QRP area of Amateur Radio is rich in experimentation, and the projects in Ihis 
book cover 15 years of Amateur Radio technology. Feedback and pertinent work from 
the "Hints and Kinks" or "Technical Correspondence" columns of OST are included 
in this book. Parts availability changes every few months, however, and some parts 
mentioned may be difficult to acquire. In addition, many circuits use active devices well 
beyond their design range, and e/en the simplest circuits may not work with all samples 
of the listed components. So if a circuit doesn't work on the first try, con't lei it discourage 
you. One joy of QRP is the relatively small investment of funds and time in most projects. 
You can try many circuit configurations and parts substitutions without breaking your 
budget. 

Don't be frightened at the thought of experimenting with circuits; there are many 
resources to help. Some of the articles in this collection contain ideas that can be applied 
to other projects. Doug DeMaw. WlFB’s ORP Notebook provides a basic foundation 
in QRP techniques with lists of standard component values and QRP organizations. 
Look in the APRL Handbook for information about basic radio theory and clrcuil 
operation. Ask around, and you may find local hams with QRP construction experience. 
Your ARRL Section Manager (listed on page 8 ct OST) can put you In touch with an 
Assistant Technical Coordinator near you who can help with technical questions and 
activities. 

If you have trouble locating parts tor projects. "Stalking Those Fugitive Components," 
in Chapter 2. should be of some help. Look for local parts suppliers in the yellow pages 
under "Electronic Equipment & Supplies • Deales " Start building a library of manu¬ 
facturers' data books to help you determine equivalent parts. 

Finally, the QRP purist knows that the mode is officially limited to operation with less 
than 5 W (10 W PEP for SSB) of output power. ARRL extends the definition to Include 
transmitters with up to 10 W of dc input power, regardless ot transmitter efficiency. Some 
of the articles in this book significantly exceed either of these limits. Those construction 
projects that are not strictly QRP are included for educational purposes and for those 
cases where the operator decides to exceed the sfricf QRP limitations. 

CALL FOR PAPERS 

If there is sufficient support among QRP enthusiasts, we at ARRL Headquarters would 
like tu publish a QRP Cunipendijm. Fur such a bouk we will need a steady supply ul 
previously unpublished articles. If you wish to contribute or want more information, 
contact the ARRL Technical Department for an author's guide. Artic es should be clearly 
addressed to the Technical Department for the QRP Compendium. 



Why QRP? 


Low-power operation is more popular than ever before. Why not 
join in the fun? 
























































































QRP: More Than a State of 
Mind 

Looking for a new challenge? Try reducing power and 
adopting a few new operating habits. 


By Bradley Wells.' KR7L 
























































Experimenting for the Beginner 


Experimenting is 
half the fun of 
Amateur Radio! 
QRP (low power) 
gear is great for 
the newcomer to 
this fine art. Here’s 
how to get started. 
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Quick-and-Easy Circuit Boards 
for the Beginner 


Why endure layout agony and the mess of chemicals? 

Make your own breadboard-style modules quickly. Here’s how! 
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The Neophyte Receiver 


Looking for a simple receiver 
to tune the 80- or 
40-meter ham bands? 

Build tne Neophyte! 
















































































































































A Band-Imaging CW Receiver 
for 10 and 18 MHz 
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His Eminence—the Receiver 

Parti: No piece of amateur equipment holds grea:er sway 
over our communications pastime than the station receiver. 
Herefrom, let there be dynamic range! 


nals? If your receiver show i will which 

mercial ham-shack trapping, then you 
and I arc kindred souls! Bring a long¬ 
term urban dweller amid a barrage or 
strong lotal signals, I have had a long- 
existing need for a receiver with an 
"uncrunchable" front end. Numerous 
commercial receivers have been tested at 
my staticn, and most provided appall¬ 
ingly disnal performances when Wl AW 
was operating - just two blocks away - 
and during contests when seldom-heard, 
nearby stations seemed to pop oul ol 
the void to inundate reception. This case 
for nail biting led to a spccial- 
applicaticn design which cured my re¬ 
ceiver cress modulation, detensitization, 
and IMD maladies. Some cf the design 
notes offited here should be of interest 
to amatejrs who build station receivers 
for use in areas of high signal density. 

Most of the principles described are 
well-known ones, but they have been 
ignored by some designers or Imported 
and U.S.-made receivers. Emphasis 
seems to be on impressive appearance, 
high receiver "sensitivity" (whatever is 
meant bv that term), and myriad other 
features.'Along the way somebody for- 






spectrum. In my case, I employ "down 
converters" to cover 80 through 1C 

Fit. 1 shows the if amplifier, mixer, 
and post-mixer amplifier. Whal may 
seem like excessive ehboration in desigr 
is i matter of personal whim, but the 
features arc useful, nevertheless. For 
example, the two front-end attenuators 
aren’t essential to good performance, 

f?dB) U of's!gnai 

levels during on-theat experiments with 


nduded if the operator is willing to 
iC-pcak the three-pale Hacking iilte- 
^Fll) when tuning about in the band 

The benefits obtained from a highly 
selective tunable filter like FLI are seen 


•hen strong signals are clsev 
eat) the 160-meter hand. T 


tion loss. 1 In Itis example the high-0 
slug-tuned indutlors arc isolated :n alu¬ 
minum shields, and the three-section 
variable capacitor which tunes them is 
enclosed in a shield made from pc board 
sections. Bottom coupling is accom¬ 
plished with small toroidal coils. 

Rf amplifici Q! was added to com¬ 
pensate^ for the filtcHoss. it ii^mlSj 

matching is seen at LI 2, and the mixer 
is overcoupled to the FET tuned output 
tank to broaden the response (15 to 2 
MHz). The design tradeoffs du not 
impair performance. The common-gate 
rf stage lias good dvnainic range and 
IMD characteristics. 

, The doubly balanced diode-ring 
mixer (Ul) was chosen for its excellent 
reputation in handling high signal levels, 
having superb port-to-pnrt signal isola¬ 
tion, and because of ils good IMD 
performance. The module used In this 
tains two broadband transformers and 
four hot-tarriet diodes with matched 
characteristics. The amateur can build 
Itis own mixei assembly in the Literest 
of reduced expense. At the frequencies 
involved in this example it should not he 
difficult to obtain performance equal to 

In discussing this circuit will Hay¬ 
ward (W7ZOI), he suggested that I 
include a diplexcr at the mixer output 
(L13 and the related .002-frF capaci¬ 
tors). The addition was worthwhile, as it 
provided an improvement in the noise 
floor and IMD characteristics of the 
receiver. The diplexer works in combina¬ 
tion with matching network L14, a 
low-pass L-type circuit. The diplexer is a 
high-pass network which permits the 
56-ohm terminating resistor to be seen 
by the mixer without degrading the 

o 455-kHz i-f. The low-pass portion of the 
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Fiom July 1976 QST, 


His Eminence—the Receiver 

Part 2: Front end — stay worthy of your vocation with 
"uncrunchable" distinction! And now the final circuit details. 



i vow of the 
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Build Your 


Own MCM ICs 

'gg£,ffiaii' 

MCMs (mini circuit modules) 
are fun :o lay out and build. 

With a few 1C headers and 
some patience, you can 
develop miniature 
subassemblies that may be 
used many times. 

» 

hp'' i - »■ v< $• ~y> 

By Doug DeMaw, W1FB 

ARHL Contributing Edllor 

PO^Box 250 js ^ 

T f ave you considered, building your 16-pin DIP header. 

This amplifier has ihe from a 


















































































































A Converter for 
the 24-MHz 
WARC Band 

Here’s your chance to listen to 
a new band and enjoy an 
interesting construction project. 

















































































A Four-Stage 75-Meter 
SSB Superhet 


Getting "the most for the least” 
is a typical ham radio objective 
for those who build circuits. This 
simple SSB superhet receiver is 
the product of such an effort. 
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sSMitif-W Simple QRP Gear 
^ ersus Good 
low power Performance 

gear s easy to build, but 

performance is often below that which can be obtained with 
careful design. Let’s consider some design pitfalls and the 
practical project offered here. 

By Doug DeMaw," W1FB 
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Three Fine Mice—MOuSeFET 
CW Transmitters 



Got a hankerin' to build a simple CW transmitter that’s a real 
performer? Take your pick—one or all—for 80, 40 and 30 
meters. They’re VFO controlled, too! 

8y Michael J. Masterson. WN2A 
7 Hudson Rd 
Bucd Lake. NJ 07828 













































































. . . you should have 12 
to 20 W of RF output 


No hint of thermal run¬ 
away has been noted, and 
the transmitter sustained 
no damage with high 
SWR loads. 









































Transmitter Design — 
Emphasis on Anatomy 


Part 1: Which is oest — duplication of a published circuit or 
an understanding of how the circuit works? This builders 
course provides some “hows” and “whys'’ for a 10- to 
15-watt, 40- and 20-meter cw transmitter. 


By Doug DeMaw, W1FB 
AHRL Conlributing Edita 
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Transmitter Design- 
Emphasis on Anatomy 

Part 2: A VFO by itself doesn’t offer much wnen it comes to 
transmitting, so let's proceed with the physical structure of 
our two-band transmitter. Here is some useful information on 
the frequency doubler and cw break-in delay circuits. 




















































Transmitter Design — 
Emphasis on Anatomy 


Part 3: Broadband power amplifiers eliminate the need for 
complicated band-switching circuits. Some amateurs believe 
that they are mysterious and hard to build. ’Tain’t so! 































































Transmitter Design — 
Emphasis on Anatomy 


Part 4: The final touches are applied to our transmitter by 
adding a 15-watt amplifier and an SWR indicator. If all goes 
well, we will become immune to the "Freddie syndrome"! 
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Four Watts, QSK, 
for 24.9 MHz 


Here’s your chance to try the 24.9-MHz WARC band at minimum 
cost. This transmitter is a fine mate for the 24.9-MHz converter 
described in April 1985 QST. 

By Doug DeMaw, W1FB 
arrl Contributing Editor 





































































































Some QRP-Transmitter Design 
TiP s 'H— 


Full QSK is beneficial 
during QRP CW work. It is 
easy to achieve without 
relays at low power levels. 













































































































A VMOS FET Transmitter for 
10-Meter CW 

Vertical metal-oxide semiconductor FETs are new on the 
amateur scene. Here is a practical construction project that 
makes use of the Siliconix VN88AF. 


Am 


i operation has been 
t W7ZOI Tor many 
bantl that has been 
i is not dear, for it's 

;h sunspot activity. The rip 
' long-os crduc remedy 

-■tided to try one of the ness ser- 


cmincnllv reproducible. 


14.025 kHz. With the components shown, 


se cspcrlmcntainsn m 


wills the number ol tu 

I. Ql serves as a tunes lium 14,02? down to about 14,301 
‘ ' kHz, If the inductor LI is shorted, itlecir- 

.tni svill tunc from the marked crystal Tre- 
.incites' upward about 10 Ml/. 

Not all crystals will funciion well in his 































































































































































































































The Fine Art of 
Improvisation 


Improvising in the ham workshop —- —\u.uu 

may lead to new ways for solving 

electrical and mecnanical problems. The net result is often a savings 
in time and money! 














































































Tuning-Diode Applications and a 
VVC-Tuned 40-m VFO 

Inexpensive voltage-variable capacitance diodes are compact and 
easy to use in your Amateur Radio circuits. They can replace 
expensive, hard-to-get air-variable tuning capacitors. 

By Doug DeMaw, W1FB 


«- -wr ave you looked lately for snail air- 
I—I variable capacitors? Docs ihc high 
iJLcosi and scarcity of tuning 
capacitors bother you? If you answer 
"yes" to these questions. I can sympathize 
with you! 

Gone arc the days when smill air- 
variables lined the shelves of electronics 
surplus stores. Gone, too. arc the attrac¬ 
tive price tags of St or less. New capaci¬ 
tors are presently in the SIO-SIJ class, if 

Hammarlund and E. F. Johnson ctpacilor 


voltage s applied to the device (positive 

the capacitance varies with*dTwhiee! The 
diode is placed m parallel .ilh the com- 


(also voltage vai iablc, but negligible above 
100 kHz). Finally, R, is the series 
resistance of the diode and its leads. Our 
practical concern is mainly for the Cj com- 

tion. At VHF. and higher, we must be 
concerned about parasitic capacitance C„ 
and R„ both of which affect the Q and the 
upper-frequency limit or cutoff frequency 
of the diode, F to . Tic diode cutoff fre¬ 
quency is also affected by L,. 

Types of VVC Diodes 
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Meet the Remarkable but 

Little-Known Vackar VFO! 


Searching for a VFO with Rock of Gibraltar stability? End your 
band-edge worries with this self-contained unit. For the serious- 
minded cw operator, the chirp-free operation and undetectable 
frequency drift make this VFO a natural! 


By Floyd E. Carter,- K6BSU 
















































































Putting the Boots to Your 
HW-8 QRP Transceiver 


Basic Amateur Radio: A signal increase of 9 dB for your 
QRP rig can turn marginal QSOs into solid ones! This 
amplifier provides 80- through 15-meter signal increases with 
only 1 watt of drive. Add these “boots” to your HW-8 and 
improve your QRP DX score. 

3y Qoug DeMaw, W1FB 


-lug-in amplifier far the nw-r series 
QRI* iransceivcr lef: much lo be desired 
v some QST readers. 1 ARRL hq. was hit 
Kith a rash of letters requesting a band- 
mitching style of amplifier which incluJ- 
.1 the SO-meter band along with the 40-, 
;0- and 15-meter bonds. Coverage on *0 
-peters was inspired by the appearance ol 
Heath's newer QRP box, the HW-8. The 
additional cost of snglc-band amplifiers 
v.er a band-switching unii was objec- 

Morcover, some builders reported proa¬ 
rms with amplifier instability when they 
isscmbled the "Slippers" unit. The 
amplifier described fere is aimed at HW-8 
Miners in particular. However, it can be 
used with any QRP transmitter if the lat- 
:-r has the output attenuated so that a 

amplifier input. It isa simple 


JRP transmitter. 

This amplifier oparates from a 12- to 
l-ioll dc supply. Maximum current dram 

af the amplifier output indicated that it 
implies with the KV requirement that 
all spurious energy be 40 dB or greater 
-clow peak carrier value. The spurious 
.' imponcnts are -45 dB or better on each 


Itotes appear at end of article. 


levels well below -40 dD. They arc prod¬ 
ucts generated within the HW-8 and do 
not originate in the amplifier ccscribcd 


Circuit Description 

A pair of RCA 40977 stud-mount 
power transistors are shown in tfc circuit 
ol big. I. Ihese arc actually vhf devices 
and are used primarily because they were 

developed. Later, RCA dropped this part 
from its line. Transistors with similar 
characteristics for hf-band operation may 
be used in place of the 40977, notably the 
Motorola 2N5642 which is an exact re¬ 
placement. TIk specifications for the 
40977 arc 11 dB gain (approximate) at 118 

similar gain at 21 or 30 MHa. Maximum 
power dissipation is 25 watts. Power input 
is 0.5 watt (approximate) for 6 watts 
minimum output. Collector supply 

lector current rating (maximum) is 5 A. 

Collector efficiency is 55 percent. The 

with other types of power transistors, 
especially if they can be obtained inexpen¬ 
sively as surplus from a reliable dealer. 
This circuit operates broadband in the 

band switching and towers the cost. To 

is necessary lo use shunt feedback from 
collector to base (Rl. R2, Cl, C2. LI and 

this type always results in a power tradc- 


g.cai as 15 watts, safely, even though the 
40977s arc rated at a nomiaal output of 6 
watts each at 118 MHr., With the feedback 
networks shown, the output is approxi¬ 
mately 12 watts on 80, 40 and 20 meters. 
Somewhat less output is available on 15 
meters, owing to the lower output from 
the HW-8 on that band. 

A pair of 10-ohm resistors and two 
miniatu-c ferrite beads arc connected 
from the transistor bases to ground. These 
components are used lo discourage low- 
frequency oscillations. The 4-dB at¬ 
tenuator at the amplifier input reduces the 
HW-8 drive to a safe level. It is suggested 
that a switch he added In remove the pad 
during operation on 21 MHc. This will 
provide an amplifier output of roughly 8 
watts oa that band, The power output is 
on the order of 4 watt s with the pad in the 

Two 220-pF silver-mica capacitors 
used in he collector circuit to prevent v 

energy in Ihc vhf range. The reactance o 
the capacitors is high enough in the 

amplifier power. 

T! of Fig. i is a broadband transform 
with a 3:1 turns ratio. The transform 
used in ;his design is homemade and is 

ironies Data Book and in Solid Sli 
FT-SO-41 ferrite lornid co-es (p = 950) 
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HOI be suitable for 


d power supply 
required. 















































30-Meter Conversion For The HW-8 
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Better Ears for 
the MAVTI-40 
Transceiver 

A transceiver need not be a 
complicated building project. Try 
QRP—and instead of tackling a 
superhet receiver, take the direct 
approach! 































































































































































A QRP SSB/CW Transceiver 
for 14 MHz 

Part 1: Exotic circuitry and hard-to-find components aren't 
necessary if you want to build excellent performance into a 
home-brew SSB/CW transceiver: Careful design is the key. 




































































A QRP SSB/CW Transceiver for 
14 MHz 


Part 2: This month, W7ZOI 
rounds out his description 
of a 1- or 10-W SSB/CW 'ig 
with details on its trans¬ 
mitter, TR switching and 
optional speech processor. 











































































This low-power, direct- 
conversion CW transceiver 
covers 18, 21 and 24 MHz, 
and incljdes sidetone, spotting 
and relay-less full break-in- 
all on one circuit board! 


The QRP 
Three-Bander 






























































































































































































































































































QRP Transceiver 

for 50MHz 










































































Audio-Filter Connections For The Ten-Tec Argonaut 
Transceiver 



From October 1988 OST, p CO: 

Curing Mechanically Induced Frequency Jumps In The Ten-Tec 
Argosy 525 





















AGC and RF-Gain Controls for the Ten-Tec Argosy 












































Some 

Practical 

Antenna 

Considerations 


City lot or "rancho grande,” DX or stateside communication, we 
need certain types of antennas to match available space and 
operating preferences. 

By Doug DeMaw, - W1FB 





























































































Antennas for Those Who Can’i 
Have Antennas! 

Radio amateurs don’t engage in covert activities, but there are 
times in all of our lives wher hidden or "invisible” antennas are 
necessary if we are to get on the air. 


By Doug DeMaw. W1FB 









































































Lightweight Trap Antennas 
— Some Thoughts 

Portable multiband antennas need not be heavy and bulky. 
Small traps and light-gauge wire can provide a trap dipole 
that fits in a lunch bag. Try these practical gu delines for 
your next small antenna. 

By Doug DeMaw, W1FB 
L°Mr*MU9S56 
























































































A Portable Vertical-Antenna 
Mount 

Need a temporary, good-performing antenna? The mounting 
technique described here makes for quick installation of a 
multiband vertical with a minimum of fuss! 









































An Extended Double Zepp 
Antenna for 12 Meters 

Got a little over 50 feet cf horizontal space to spare for a 
24-MHz skywire? This simple antenna will beat your half-wave 
dipole by about 3 dB—and you can phase :wo of them for even 
more gain and directivity. 


By John J Reh, K7KGP 














































































































Active Filters 

Why not build one of these nifty filters or use the design 
information to customize your own! 


By Afan Bloom,* 


























































































A Simple, High-Performance 
CW Filter 


By Ed Wetherhold, W3NQN 





























































Designing and Building Simple 
Crystal Filters 

A simple and inexpensive crystal filter that performs well makes 
receiver and transmitter projects much more fun. Build one 
yourself at a fraction of the cost of a commercial unit. 
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Build This QRP 
Omni Box 


Man does not live by rig alone! 
Combine your QRP accessories 
into one package for field 
or home use. 









































































































A Simple Resonant ATU 


Eliminate roller 
inductors and tapped 
coils with this simple 
HF-band Transmatch. 
This circuit is suitable 
for QRP or QRO. 




Circuit rc.« 
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Some Power-Supply Design 
Basics 


Part 15: Know your components and how to apply them 
correctly when designing a ham-shack power supply. Fa lures 
can be avoided and performance may be improved by 
observing some basic rules. 







































































































































































Alternative 
Energy—An 
Overview of 
Options and 
Requirements 


Part 1: Planning on operating far 
from the power grid? You can 
have the electrical energy you 
need when you need it, but it 
takes a systems approach. Here’s 
a look at how to pull energy 
from sun, water and wind. 

By Michael Miceke, WB6EER 



























































































Alternative Energy-An Overview 
of Options and Requirements 

Part 2: Energy storage is necessary to smooth out natural 
variations in supply. And what about system safety once your 
alternative energy plant is up and rurning? 

By Michael Midske. WB6EER 
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Operate Your Station With 
Power from the Sun! 

Here's a report on this hot technology, with the information you’ll 
need to design your own solar-powered station. 


By Peter Berg, KG6JA 








































































































From June 1988 QST, p 47: 

A One-Shot Timer for Battery Charging 

























Power Amplifier Development 
with Your Transisitors 

Simple test equipment and methods for making-do with 
devices on hand, on frequencies you want to use. 
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On Solid-State PA Matching 
Networks 






















From Jtinudiy 1980 OST. p 55: 


More on Solid-State PA 
Matching Networks 

















Broadband and 

Narrow-Band 

Amplifiers 


Narrow-band amplifiers have been 
around for many years, and most hams 
know how to design them. But, the broadband RF amplifier did 
not become popular until the semiconductor world bloomed. This 
article covers some practical aspects of both types. 


By Doug DeMaw.' 
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Series-Resonant Circuit Enhances Desired Signal 
in QRP Rig 




When radio amateurs first began using tube transmitters, the race to 
work the most miles per watt was on. In the ’50s, transistors added a 
new dimension to QRP (low power) operating. And with today's ICs, it’s 
possible to put together a complete station that fits into the corner of a 
knapsack: backpack into the wilderness, and enjoy worldwide 
communication! 

QRP operating is fun. The equipment is generally simple and easy to 
build, but often performs like more sophisticated commercial equipment. 
Imagine the sense of accomplishment you’ll get from operating 
equipment you built yourself. Some QRP Field Day stations operate a full 
27 hours on a car battery—it's the perfect equipment for emergency 
communication when the power fails. 

This book is a collection of projects published in ARRL publications 
over the past 15 years. Find out how to build receivers, transmitters, 
transceivers and accessories. There’s a chapter on portable antennas. 
Power supplies, and a host of accessories are described. The chapter on 
design hints covers amplifiers, matching networks, electronic switching 
and direct-conversion receivers. 

Are you looking to add an exciting aspect to your Amateur Radio 
interests? Come join the fun—give QRP a try! 
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